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increase in the time delay (1.3 ± 0.5 vs. 1.0 ± 0.1, P = 0.038) of CV-IB were observed in
patients with cardiac sarcoidosis. In examining the sensitivity of this test for detecting of
cardiac involvement in patients with sarcoidosis, the magnitude of CV-IB in the basal sep-
tum was able to discriminate 75% of patients with cardiac involvement from patients with-
out cardiac involvement, whereas 2DE parameters were not able to discriminate between
these two groups. Conclusion: Decrease in CV-IB in the basal septum exists in patients
with cardiac sarcoidosis even in the absence of 2DE abnormalities. Analysis of CV-IB
may be a useful method to detect early myocardial involvement in patients with sarcoido-
sis.
1037-146 Velocity Data of Doppler Myocardial Imaging as a 
Predictor of Functional Recovery After Successful 
Revascularization
Hyun Suk Yang, Jae-Kwan Song, Jong-Min Song, Duk-Hyun Kang, Cheol Whan Lee, 
Myeong-Ki Hong, Jae-Joong Kim, Seong-Wook Park, Seung-Jung Park, Asan Medical 
Center, Seoul, AZ, South Korea
Background: Doppler myocardial imaging (DMI) is useful to investigate regional myocar-
dial function. However, it was not tested whether velocity data of DMI could predict func-
tional recovery after revascularization. Methods: Fifty-two patients ( 41 males, 60+9 yrs)
with regional wall motion abnormality (RWMA) at left anterior descending artery (LAD)
territory underwent rest DMI before revascularization and a repeat resting echocardio-
graphy >3 months later. Peak systolic velocity (Vpeak) and PST velocity (Vpst) were
measured in anterior septum, apical inferior, and anterior wall. Results: Among 156
ischemic segments, velocity analysis was feasible in 148 segments (95%). Follow-up
echocardiography at 3.5+1.4 months revealed improved RWMA in 89 segments (Group
A) and no changes in 59 (Group B). Group A showed significantly higher Vpeak and Vpst
than Group B (2.19+1.64 vs. 1.23+0.96 cm/s; 1.57+1.50 vs 1.01+0.76 cm/s. respec-
tively). ROC curve of Vpeak showed the best cut-off value to predict myocardial func-
tional recovery in 2.0 cm/s with sensitivity 48% and specificity 86%. Considering the
negative correlation between the two (r= -0.345, p=0.002), Vpst 2.0 cm/s was useful in
patients with Vpeak < 2.0 cm/s. The algorithm using both Vpeak and Vpst could predict
myocardial functional recovery with sensitivity 85% and specificity 75%. Conclusion:
Velocity data of DMI at rest in ischemic myocardial segments are useful to predict func-
tional recovery after successful revascularization. 
1037-147 Validation Study of Strain Rate in Comparison to Tissue 
Velocity for Determining Endocardial, Epicardial and 
Global Left Ventricular Function: An In Vitro Study in 
Isolated Porcine Left Ventricles
Jessica E. Coffman, Yin Kan Hwee, Ikuo Hashimoto, Margaret S. Soper, Brent J. Barber, 
George D. Giraud, Xiaokui Li, David J. Sahn, Oregon Health & Science University, 
Portland, OR
Background: This study aimed to validate the accuracy of tissue velocity and strain rate
(SR) methods for determining endocardial and epicardial layer function in the left ventri-
cle (LV) and to determine if regional myocardial deformation can be used to predict global
LV function.
Methods: Three extracted hearts from pigs 26-32 kg were used. The LV was dissected
out and a latex balloon was inserted into the LV via the aorta. The balloon was attached
to a closed circuit pump for deflation (systolic) and inflation (diastolic) movement. Two
pairs of calibrated sonomicrometers were placed radially and longitudinally in the
scanned field. A GE/VingMed System FiVe with a 5 MHz probe was used to obtain 2D,
SR, and tissue velocity images. Data for stroke volumes 20-35 cc and heart rates of 30-
70 bpm were recorded.
Results: Peak SR showed a better correlation with peak dP/dt than peak tissue velocity.
There was a significant difference of SR between inner and outer layer in radial (inner:
0.48 ± 0.22 s-1; outer: 0.40 ± 0.23 s-1, p < 0.001), but not in tangential directions. Doppler
derived SR correlated well with the sonomicrometer derived SR for both radial and tan-
gential directions (radial r = 0.91, tangential y = 0.99x).
Conclusion: SR correlated better with dP/dt than tissue velocity for assessing global LV
function. Also, SR was more sensitive to the difference between endocardial and epicar-
dial layers in the radial view while tissue velocity was more sensitive to the difference
between layers in the tangential view.
1037-148 Noninvasive Diagnosis of Acute Coronary Syndrome 
Among Patients With Chest Pain by Echocardiographic 
Detection of Postischemic Regional Left Ventricular 
Delayed Relaxation Using Color Kinesis
Katsuhisa Ishii, Kunihisa Miwa, Takahiro Sakurai, Aya Kintaka, Takeshi Aoyama, Kansai 
Electric Power Hospital, Osaka, Japan, Takeda General Hospital, Kyoto, Japan
Background: Differential diagnosis of acute coronary syndrome (ACS) from chest pain
syndrome without coronary artery disease (CPS) is important for the management of
ACS. Regional left ventricular (LV) diastolic dysfunction may persist without systolic dys-
function after an episode of transient severe myocardial ischemia in ACS. Color Kinesis
(CK) is an echocardiographic technology that facilitates the evaluation of regional LV wall
motion. Methods: Consecutive 57 patients (46 men, 11 women; mean age: 60±14
(mean±SD) years) with suspected ACS who had recent chest pain but no definitive ECG
changes, apparent LV systolic dysfunction or other ischemic signs, were studied. The CK
study was performed prior to coronary arteriography. The CK-diastolic index (CK-DI)
determined as the calculated LV segmental filling fraction in the short-axis view during
the first 30% of the diastolic filling time, was used to identify regional delayed diastolic LV
endocardial outward motion. In the 40 normal subjects the CK-DIs were 75±12, 78±14,
73±10 % in the territories of the left anterior descending branch (LAD), the left circumflex
branch (LCX) and the right coronary artery (RCA), respectively. Results: After coronary
arteriography, 33 patients were diagnosed as having unstable angina (UAP) (Braunwald
IB: 5, IIB: 9 and IIIB: 19) and the other 24 as having CPS. Regional LV delayed relaxation
(CK-DI<50%) had been detected using CK in the perfusion territories of the coronary
arteries with culprit lesions in 31 (94%) of UAP, whereas it had been noted in 3 (12%) of
CPS (sensitivity 94% and specificity 88%). In UAP the CK-DIs were 37±13 (n=25), 46±9
(n=9), 32±9 (n=6) % in the culprit lesions of LAD, LCX and RCA, respectively, and 68±8%
(n=59) in the segments corresponding to the nonculprit lesions. The diastolic asynchrony
disappeared in UAP 2 weeks after successful revascularization in 30 of 33 (91%), sug-
gesting diastolic stunning. Conclusion: Postischemic regional LV delayed relaxation or
diastolic asynchrony was frequently detected using CK in UAP. Analysis of CK images
allows noninvasive identification of the coronary artery with the culprit lesion by the
detection of diastolic asynchrony, differentiating UAP from CPS.
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1038-149 Diffuse Pulmonary Pathology of Rapidly Progressive 
Pulmonary Vein Stenosis by Computed Tomography
Laureen Sena, Alan Nugent, Puay Tan, Mark Kieran, Andrew Colin, George Taylor, Kathy 
Jenkins, Boston Children's Hospital, Boston, MA
Background: Intrinsic stenosis of the pulmonary veins (PVS) is a rapidly progressive
disease associated with intraluminal proliferation of myofibroblasts in pulmonary veins
and possibly within the wall of the left atrium. PVS can occur as a complicating feature of
complex congenital heart disease (CHD) or in isolation. Recent experience suggests that
there is associated intrinsic pulmonary pathology. We sought to explore the use of CT to
characterize this disorder.
Methods: We retrospectively reviewed 9 CT exams in 5 patients with PVS (age 3-24
months, 3 with CHD) enrolled or considered for an experimental chemotherapy protocol.
PV pathology, left atrial wall thickness and parenchymal lung findings were described and
correlated with findings at cardiac catheterization (9) and biopsy (8). Each pulmonary
vein was categorized as normal, stenotic with wall thickening, or totally occluded.
Results: Of 45 veins, 10 were scored as normal, 20 stenotic with wall thickening and 15
totally occluded and there was good correlation with angiography (10, 18, and 17 veins
respectively). Left atrial wall thickening, detected in all 5 patients, measured 3.6-4.4 mm
and fibroelastosis and myofibroblastic proliferation were present at path. Of 35 veins that
were stenotic or occluded, diffuse ground glass opacity and interlobular septal thickening
was detected in 27 and 26 corresponding lobes of lung. Exudates, septal fibrous thicken-
ing and lymphatic engorgement were present at path. Small subpleural blebs on CT in 2
patients correlated with interstitial emphysema at path. All patients had diffuse mediasti-
nal induration, pleural thickening and abnormally arborizing peripheral vessels, which
correlated with angiomatoid collateral vessel proliferation. Perihilar areas of marked inter-
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stitial and peribronchovascular thickening correlated with an intrapulmonary network of
collateral vessels due to total PV occlusion on angiography.
Conclusion: CT is a useful diagnostic modality in the evaluation of patients with PVS.
CT findings strongly suggest both left atrial and significant intrapulmonary pathology in
this disease.
1038-150 Three-Dimensional Computed Tomographic 
Angiography for Assessment of Arteriogenesis in the 
Rat Hindlimb Ischemia Model
Zhen W. Zhuang, Ling Gao, Masahiro Murakami, Sakhina Haque, Terry Sackett, Ebo 
DeMuinck, Angiogenesis Research Center and Radiology, Dartmouth Medical School, 
Lebanon, NH
Background: Radiological evidence of neovascularization has been derived from tradi-
tional angiography, which is neither sufficiently sensitive nor quantitative for accurate
assessment of this process. In this study we explored the feasibility and the practical util-
ity of a new technique based on 3 dimensional (3D) reconstruction of 2D computed tomo-
graphic angiography (CTA) and 3D reconstruction for evaluation of arteriogenesis.
Methods: In fourteen Lewis rats the right femoral artery was ligated and arteriogenesis
was induced by intramuscular injection of 1.5 × 107 fresh bone morrow cells. Two weeks
later all rats undergone laser Doppler assessment of tissue perfusion and then were
scanned ex vivo in a helical CT scanner after injection of 0.4ml barium. The area of arte-
riogenesis detected by 2D CTA and 3D reconstruction was compared with corresponding
luminal area in histological cross-sections and the volume ratio determined by laser Dop-
pler imaging.
Results: The area of arteriogenesis as measured by CTA correlated well with the corre-
sponding vascular area determined histologically (r =0.91) and with laser Doppler imag-
ing (r=0.83). Reconstructed 3D CTA provided superior spatial relationships of major
vessels and new collateral branches to planar angiography.
Conclusions: 3D CT angiography is a fast and easy technique that permits the acquisi-
tion of detailed vascular data, thereby showing the panoramic evidence of arteriogenesis
and providing accurate and sensitive assessment of its extent. 
1038-151 Noninvasive Assessment of Coronary Artery 
Remodeling by Multislice Computed Tomography
Tsunekazu Kakuta, Shigeki Kimura, Osamu Kuboyama, Taishi Yonetsu, Masahiko Goya, 
Yoshitoshi Nagata, Kenji Suzuki, Yoshito Iesaka, Hideomi Fujiwara, Mitsuaki Isobe, 
Tsuchiura Kyodo Hospital, Tsuchiura, Japan
Background: The impact of arterial remodeling on subsequent vessel response and
clinical outcome has been reported following coronary intervention.Positive remodeling
(PR) has been also reported to be observed more frequently in acute coronary syndrome
than in stable coronary artery disease. Multislice computed tomography (MSCT) is a
promising technique for noninvasive coronary artery assessment. We investigated the
potential value of MSCT angiography to noninvasively identify coronary artery remodel-
ing. Methods: Preintervention remodeling was assessed in 32 native coronary lesions of
28 patients by using both intravascular ultrasound (IVUS) and MSCT. Mean interval
between MSCT and intervention was 7 days. PR by IVUS was defined as vessel area at
the target lesion greater than that at the proximal reference site. Axial slices, maximum
intensity projections, multiplanar, and 3-dimensional volume rendering reconstructions
were assessed for MSCT (16x0.75mm detector collimation, 0.42-s rotation time, retro-
spectively ECG-gated, with additional beta-blockade in 26 patients) image analysis. Two
investigators, unaware of the results of IVUS findings, evaluated MSCT images, and cor-
onary artery remodeling was assessed visually. If consensus could not be reached, a
third investigator was consulted. Results: Remodeling was not evaluable by IVUS in one
lesion because of heavy calcification, and this lesion was excluded from the analysis. In
the remaining 31 lesions, 19 (61%) lesions was defined as PR, and 12 (39%) as non-PR.
Twenty-seven lesions (84%) were evaluable by MSCT, and 5 lesions were unevaluable
mainly due to motion artifacts and heavy calcification. Thus, 27 lesions evaluable by both
IVUS and MSCT were analyzed. Regarding IVUS as the gold standard, the overall sensi-
tivity, specificity, and positive and negative predictive values to detect PR in the assess-
able lesions were 82% (8 of 10), 82% (14 of 17), and 87% and 73%, respectively.
Conclusion: Despite potentially high image quality obtained by the latest generation of
MSCT, current MSCT protocols offer only reasonable diagnostic accuracy to noninva-
sively detect PR of coronary arteries.
1038-152 Determination of Left and Right Cardiac Function With 
Multislice Computed Tomography
Teresa Rius, Javier Sanz, Paola Kuschnir, Rafael Salguero, Valentin Fuster, Michael 
Poon, Mount Sinai School of Medicine, New York, NY
Background: Simultaneous analysis of biventricular function during coronary angiogra-
phy (CA) with Multislice Computed Tomography (MSCT) would increase its diagnostic
value. Accuracy of biventricular function with MSCT was compared with cardiac magnetic
resonance (CMR).
Methods: A total of 28 patients underwent both MSCT and CMR. Data were analyzed by
two independent observers. MSCT was performed using a standard contrast-enhanced
CA protocol for a 16-detector row scanner. Using specialized cardiac software, 3D
images were generated from retrospective ECG-gated reconstruction at 10% R-R inter-
vals covering entire cardiac cycle. Manual adjustment of the signal intensity threshold of
each chamber was performed. Cardiac functional parameters were obtained by comput-
erized volumetric analysis. CMR was performed in a 1.5 T magnet with prospective trig-
gered true fast imaging with steady-state precession sequence and volumetric analysis
was calculated using Simpson’s method.
Results:
Inter- and intra-observer variability showed excellent correlation with MSCT.
Conclusions:
Estimation of biventricular function is feasible during routine CA with MSCT without 
additional radiation and contrast exposure. Assessment of LVEF by MSCT is as accurate 
as CMR. Asymmetrical shape and low contrast enhancement of the right ventricle yields 
a less precise determination of RVEF. Functional analysis by MSCT is highly 
reproducible. Both MSCT and CMR are interchangeable in the accurate assessment of 
LVEF.
1038-153 Recovery of Left Atrial Function After Successful 
Radiofrequency Catheter Ablation in Patients With 
Paroxysmal Atrial Fibrillation
Taro Okada, Takumi Yamada, Yoshimasa Murakami, Masahiro Mutoh, Shoji Yamakami, 
Mitsuhiro Okamoto, Taeshi Shimizu, Junji Toyama, Aichi Prefectural Owari Hospital, 
Ichinomiya, Japan
Background
Several studies showed that radiofrequency catheter ablation for pulmonary veins can
eliminate paroxysmal atrial fibrillation (PAF). We speculated that frequent PAF attacks
might deteriorate left atrial (LA) function, and elimination of PAF could achieve the
improvement of LA function. However, a method for assessment of LA function is not well
established. Electron beam tomography (EBT) can measure left ventricular function
accurately with excellent temporal and spatial resolution, so we applied this technique to
assess LA function and evaluated LA function recovery in patients with drug refractory
PAF after catheter ablation.
Methods
Consecutive 37 patients with drug-refractory PAF underwent radiofrequency catheter
ablation. No late recurrence was observed in 23 patients (PAF group). In those patients,
ECG gated enhanced cine EBT scan was performed within a few days and 3 months
after catheter ablation. LA volume was measured as a sum total of each atrial area of
short axis view processed at every 10mm intervals by every 58msec of cardiac phase.
LA ejection fraction (LAEF) and LA active fraction (LAAF) were calculated by the formula;
LAEF=1-LA end systolic volume/LA end diastolic volume, LAAF=1-LA end systolic vol-
ume/LA volume at P wave onset. We also performed catheter ablation in another 4
patients with paroxysmal supraventricular tachycardia (PSVT group) and evaluated by
the same protocol. In both two groups, no one had an organic heart disease.
Results
Three months after catheter ablation, significant reduction of LA end diastolic volume
(90.8±24.5 to 83.0±21.8ml, P<0.05) and significant improvement in LAEF (43.8±10.3 to
49.4±8.4%, P<0.001) and LAAF (30.5±10.1 to 36.3±7.7%, P<0.01) were observed in the
PAF group. Compared with the PSVT group, LAAF was significantly lower (P<0.05, vs.
PSVT group 41.3±4.1%) and LA end diastolic volume was significantly larger (P<0.05,
vs. PSVT group 56.1±13.5ml) just after catheter ablation in the PAF group. No significant
difference between two groups was observed three months after catheter ablation.
Results:
Cardiac Functional 
Parameters:
MSCT(mean 
± SD)
CMR(mean 
± SD)
PairedT-
Test
Pearson 
correlatio
n
Bland-Altman 
limits
(mean ± 
1.96SD)
Left Ventricular 
Ejection Fraction 
(LVEF)(%)
56.96 ± 14.08 56.94 ± 
16.21
P = 0.98 r = 0.95 -10.1 to 10.2
Left Ventricular End 
Diastolic Volume (ml)
157.65 ± 
53.34
167.02 ± 
64.75
P = 0.14 r = 0.86 - 73.32 to 
54.57
Left Ventricular End 
Systolic Volume (ml)
72.41 ± 48.15 79.66 ± 
58.19
P = 0.09 r = 0.95 - 46.00 to 
32.47
Right Ventricular 
Ejection Fraction 
(RVEF) (%)
52.45 ± 7.53 56.10 ± 9.10 P = 0.003 r = 0.77 -15.2 to 7.9
Right Ventricular End 
Diastolic Volume (ml)
159.23 ± 
42.95
138.33 ± 
34.42
P = 0.012 r = 0.49 -57.9 to 99.7
Right Ventricular End 
Systolic Volume (ml)
75.60 ± 27.14 61.36 ± 
18.61
P = 0.005 r = 0.48 -33.5 to 62
